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1. BBEAEHME

HecmoTpsa Ha Bonee uem gecAaTuneTHuil nepuog, npowegwuit nocne
ocBoeHua npubopos ¢ 3apanoson cBA3bI /f13C/ n gocTarodHo wupo-
KOO MpUMEHEHMA UX B PasnMuHbiX 0BnacTAX HayuHbiX #“NCCNefoBaHuM
M TEeXHUKKH , NCNoNbLgoBaHMe 3TuUxX 3NeMgHTOB, O6GnagalUMX yesnsiM
pPANOM AOCTOMHCTB, ANA ANMArHOCTUKM NYUKOB Ha YCKOPUTENAX 3a-
PAXEHHLX 4aCTUy [0 HACTOAWErOo BpeMeHy NpaKTUUYECKM He HauaTo.

flocTaHoska paHHoOM pabotel B JlabopaTopuu BeicokMx .aHepruin OUAU
6bina Be3BaHa HeobXOAUMMOCTbIO peweHWA 3agadvv onpegenieHnA C BhICO-—
KOM TOUHOCTbLI0 NPOCTPAHCTBEHHOr O pacnpeaeneHus BbiBOQUMbIX %3
CUHXPOYA3OTPOHa NYUKOB PENATUBUCTCKUX RAEP U onpeaeneHuA reo-
METPUUBCKON OCKW NyuyKa, HanpasnAeMoOro ?nn obnyueHua apepHuix ¢o-
TO3MYNbCUN B CUNBHOM MAarHUTHOM none’/ 2/,

B 3ToM axkcnepuMeHTe HeoGXxogmmo 3a KOpOTKoe spema /~2:10 Mkc/
cbpocuTb Ha cTonKy QOTO3MYMbCUKM, UMEKWYI0 NNOWafAb B NOMEpevHOM
ceuenmn ~1 + 2 cM?, ~ 10% uacTuy, uTo OByCnoBAMBAaET HEBO3MOK-
HOCTb MCNOMNb30BaHWA BCneacTeue GONbwmx 3arpysok /[~ 10° =
+ 10"° bacTuy-cMm™2.c™"/ KoOOPAMHATHBIX AETEKTOPOB TUMA MPOMNOPUUO-
HanbHLIX Kamep, a NpodunoMeTpbl -APYroro Tunra, Hamnpumep Ha OCHO-
BE BTOPMUHOM IMNEKTPOHHON 3IMUCCUMU, MMENT -HEAOCTATOUHYID UYBCTBWU-
TeNnbHOCTL . ‘

Hanbonee apekBaTHbIM METOAOM AMArHOCTUKU RABNAETCA CUMHTUIA-
yuoHHbi. TexXHOMNOrusa W3roToBRAEHWA CUUKTUNNATOPOB Pa3NMUHOro
TMNa XOopowo ocBoeHa B JlaBopatopun, M3MepUTenbHas TexHUKAa Ha
3TOM OCHOBE MHOrMMe roAbk NMPUMEHAETCA KaK ANA Bu3yanbHoOro Habno-
[EeHUA 33 NYUKOM YacTuy, MOCPEACTBOM MPOMBILITEHHLIX TeneBU3nOoH-
HEX ycTaHosok /MTY/ npu Gonbwmx ypOBHAX CUrHanos, Tak M B cueT-
UMKOBBIX cucTemax, Tpebyiwnx UCnoab3OBaHUA (GOTOINEKTPOHHBIX YM-=
HowmTenen /$3y/.

2. OBUEE ONUCAHUE U3IMEPUTENLHOM CUCTEMbI

llpoyecc npeobpasosanna onTuueckoro m3obpaweHuMs B BUAEOCUr -
Han npu nomoumn f3C. BLIrOQHO OTNMUaeTCA OT pana Apyrux npubopos
/3NEeKTPOHHO-NyueBLIX TpybOK, BUAWMKOHOB, MaTpuy w3 (OTOAMOLOB
M T.n./, 38 UMEHHOo: MOHOKPUCTAaNN KpeMHUA UMeeT BbLICOKWUM KBaHTO-
Eblii BbIXOA B WMPOKOM CMEKTpanbHOM AWanas3oHe, npoyecc tKaHWpoBa-
HuA n3obpaxeHuAa BepeTca nop geficTBMEM 3MNEKTPUUECKUX YNPaBnfio-
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WWX MMNYNbCOB HU3KOrO HanpsxeHua, Mmatpuua N3C umeeT BLHICOKOE
NPOCTpaHCTBEHHOE paspelieHne, noTpebnaeT Manyl MOWHOCTb U yaob-
-Ha. B ‘gkcnnyatauumn bnaropapA cBoel koMnakTHocTu. K gocTouHcTsam
N3C momHo oTHeCTM-Takme,MexaHmueCKym NPOUYHOCTbL, CTOMKOCTb

'K ynapam 1 BuBpauMaM, HAOEMHOCTb, OTHOCUTENLHYK OeweBU3HY W anu-
TEnbHbIA CPOK Cryw6bt.

JinnerHocTh cBeTOONTHUUECKOro npeobpasoBaHUMA, KECTKOCTb pacT-
pa n ctabunbHOCTb ‘BO BpeMeHu aenawT M3C BLICOKOTOUHLIM U3MepUTE-
nem -npodUnA U NPOCTPaHCTBEHHOrO pacnpefeneHa NYyUKoB 3apaXeH-
HeIX YacTuy. QoToripueMHnkn Ha N3C noseonawT ocywecTBUTh npocT-
PaAHCTBEHHYID nmcerquauhm ONTUUEeCKONU uHPopMmauun ¢ GopMmMpoBa-
HWUEM EUIrHanNoOB, NPONOPLMOHANbHLX WHTEHCUBHOCTU CBETOBOFO NOTOKA
B Kawgol Touke npoeyupyemoro naobpaxeHnuwa. Csoicteo MN3C 3arfommn-
HaTb MONyYeHHYK WMHDOPMALMIO U NOCNEAOoBaTENbHO BLIBOAUTL ‘ee MO-
3BONAET OCYWECLTBUTL CTLIKOBKY OMNTMUYECKOW cucTembl 06paboTku mH-
GopMaumu ¢ nocneayuuuMu ‘yCTpOMCTBaMU, B TOM UulCne U C 3BM/3/.

Ha puc.1:-unsobpaxeHa GyHKUMOHaNbHaA CXeMa M3MEPUTENbHON Cu-
cTeMbl, conpaxeHHon ¢ 3BM, OnTuueckoe nsoBpaweHue CO CUMHTMN-
NALMOHHOIO IKpaHa, cofepxauee MHGOPMaLMI0 & NPOCTPAHC TBEHHOM
pacnpefeneHnn NANOTHOCTM YacTuly B NyYke, NPOEUUPYETCA C NOMOWbIo
o6beKTUBA. HA BXOAHOE OKHO cekuuu HakonneHuma MN3C-=MaTpuuybi.

B N3C-MaTpuue COHOKYCUPOBAHHOE HA KpucTanfl onTuueckoe mMaobpa-
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KeHue npeobpasyeTca B afeKBaTHYW eMy MOCAefosaTenbHOCTbL 3apA-
AOBbLIX MaKeToB, KOTOPLie HanNpaBNeHHO CKAHWUPYWTCA Ha Bwxod M3C,
obpasys BugeocurHan. YnpaeneHume paboTtoit N3C-maTpuust ocywecT-
BNAeTCA CurHanammu cuHxporexepartopa /CI/, a amnnuTyga w dopma
ynpasnampwnux curHanos ¢opmmpyeTca B QopMmpoBaTene ynpasBnAawwmx
curHanos /OYC/. BugeocurHan ¢ N3C-maTpuubi GUNBTPYETCA M yCunn-
BaeTca BuaeoycunuTenem /BY/ u panee npeobpasyeTcs B ABOUUHLIA
BOCbMUPA3pAAHLIA LUMOPOBOM- KOQ4 C MOMOWbI aMRNUTyAHO-UUMOPOBOIO
npeoGpasosaTtensa /AlUN/, Ha BXxoae KOTOPOro Ans nNyuiwero cornaco-
BaHWA BKMwoueH BydepHuit noBTopuTens /BI/. BuBoa mHpopmauyuu us
nepegaiwuert tTenesmnsanoHHon kamepwo [NTK/ B Buage uynopoBoro Koga
nossonAeT nepefaTtb CurHan Ha bonbuwme paccToAHUA, UTO HeMano-
BaXHO NpM NOCTAHOBKE 3KCNepuMeHTa, M U3baBUTBCA OT BCAKOIo po-
A3 BHEWHWX MOMeX, UYeMy NOABEpPMEeHs aHaNOFOBLIE CUMHambI.

€ yueToMm 6onbuworo obvrema mHoopMmauum, cHumaemoin c M3C-maTpu-
usl, MMelowen NOpAAKa 104+10° uyBCTBUTENbHBIX 3N1eMEeHTOB, KaXAbini
U3 KOTOpuIX coaepxuT ewe 8 6uT uHdopMmauum 06 ypoBHE OCBeleHHOC-
TM B gaHHoM anemeHTe N3C, cTaHOBUTCA oO4veBMAHONM HeobBXOoAMMOCTb
NnpMMeHeHNA OonepaTMBHOrO 3anoMuHanllero ycTtpoicTtsa /03Y/. Ynpas-
nexnune pabortoit 03Y M cunThiBaHve nHPopMmauuvm M3 Hee oCywecTBNAeT-
cAa no maructpann KAMAK nocpeacteBoM KoHTponnepa ceasm /KC 3BM-
KAMAK/. WHdopmaymna o6 mnsobpawmeHun Ha Bxoge MN3C-maTpuubl MoweT
BIBOAUTLCA uepe3 uHTepdelc TenesusuoHHoro aucnnea /UTR/
Ha uyBeTHOM MoHuTOop /UM/ unn ana Gonee KauecTBeHHON o6paboTKu
cunteiBaThca 3IBM U BeiIBOAMTBLGA’ Ha nevdaTawuwee ycTpoicTBo /MNY/.

Patotont CF ynpasnaeT Tpur-.
rep /T/, ocywecTsnapwMi nyck
OT BHEWHEro CHMHXPOMMNYnNeCa,

a cuHxpoHuzauua paboto AL,
03Y, 3BM u UM npousBoauTCH
CHMHXpouMnynbcamn, BoipabaThiBae-
MbiMM QOpMMpOBATENEM CUHXPOUM-
nynecos /OCU/.

C TOUKM 3peHMA Mcnonb3oBa-
HMA OaHHOM CcUCTeMbl ANA guar-
HOCTHMKMU MNYUKOB 3apAMEHHbIX ua-
CTUY HeoBXOoOMMO OUEHUTE NOpPO-
rOBYi0 MHTEHCMBHOLTL nNy4dka, Ha-
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M 3KpaHa, MOKpuTOro cnoem /t = 25 Mr/cM2/ cumHTMhNAaTOpa Ha oc-
HoBe ZnS /KkoHBepcuoHHaa appexkTusHocTb C = 0,28, npotHoCcTh p =

= 4,8 r/cm3/. PeaynbTaTh pacueToB ANA PasfMuUHbIX AGEPHBIX TIYUKOB
C 9Hepruen, Gonbwei 2 3B/HyknoH, npusBedeHs Ha puc.2. Noporo-

BO€ 3HaueHWe OCBeWeHHOCTW, YKalzaHHOe Ha pPUCYHKe, B3ATO C yue-

TOM peanbHbiX XapaKTepucTuK MCMOoNbL30BaHHOrO HaMu O6bLEKTMBA.

3. ONTUMU3ALUMA PEXMMA PABOTH NPUBOPOB - -
C 3APANOBON CBA3bID

MgseCTHo/4/, uto N3C-MaTpuysl coxpaHawpT paboToCnoCaBHOCTH
MpU 3HauUUTENbHOM BaPbMPOBAHWM TAKTOBLIMA HAMPAKEHUsIMM, B 4HacT-
HOCTU, uHTerpansHaa cxema /UC/ K1200 UM! yagosneTsoputenwHo pa-
6oTaeT Npu u3MeHeHMM pasMaxa ynpasBnAWMX MMMNynNLcos oT 5 go
po 30 B. OgHako pabouume xapaktepucTuku npubopa npu 3TOM cy-
wecTBeHHO MEHAKTCA.

Ecnu B BewaTenbHoM TeneBuM3HMOHHOM pewnme K pabore N3C-matpuy
npeabABLAAINTCA MECTKUe UYacTOoTHule TpebosaHMA, TO B cnydae npu-
KNaagHoOro npuMeHeHMA HeoBXOAMMOCTbL B TaKOM UACTOTHOM NpPUBA3KE
oTnagaet. A u3MeHeHWEe UYaCTOTHbLIX XapaKTEePUCTUK TAKTOBBIX ynpas-
NAYWMX MMMYnNbcos BneyeT 3a cobon M3MeHeHue BpeMeHWM HaKOoNmMeHUs
MHpopMaynm, 4To ocobeHHO BakHO ANA mucnonsv3osaHua M3C npu HKM3-
KWX YPOBHAX OCBEWEHHOCTH. .

B paSotax 5,6 uccnenosarbl pexumbl paboth N3C npu pasnuuHbIX
noteHyManax Ha noanokke nprwbopa M yCTaHOBNEHO, 4YTO MPU NOHUKE=
HUKM noTeHymana 3HaAYMTENbHO YMEeHbWwaeTCA YypOBeHb TEeMHOBOro TOKa,
a Npy MNOBLIWEHWW - pacuupAeTcA ynpasnawyasa cnocobHocTb, nosbibia-
€TCA KPYTWU3Ha XapakKTepucTuku npeobpasoBaHMA cBeT-cuiHan M ynyu-
waeTcAa 3PPEeKTUBHOCTL MNepeHoca, HO OQHOBPEMEHHO C 3TUM yBenuum-
BaeTCA TEMHOBOM TOK, OCOBEHHO ero HepaBHOMEPHOCTb, KOTOPas
CKAa3LBAeTCA Ha BO3HUKHOBEHUM 3HAUMTEMbHBIX MOMEX B BwneocyﬁHa-
ne N3C.

CnepoBaTtenbHO, onTuManbHuii pexum pabotol N3C-maTpuyb yeneco-
obpazHo onpegenAaTh ANA KaKAOro KOHKPETHOI O MPUMEHEHWA W AnsA
kawkgont N3C-maTpuub MHausuayanbHo. Bce 37O 6bLINO yuTeHo npu pas-
paboTke npuHyuMnuansHoit cxembt MTK Ha ocHose MN3C anAa aMarHOCTUKM
napameTpos nyu‘Koa 3apAKEHHLIX 4acTuly. .

4. UMOPOBAA NTK HA OCHOBE N3C

Ha puc.3 npuseagHa NpUHUMNManNbLHaA CXeMa UMGPOBOI mepepaiued
TenesM3nOHHON KaMepwl Ha ocHoge cpeaHedopmaTHOM N3C-maTpuybl
K1200 UMI /AB/, cocTosuei .n3 CBETOUYBCTBUTENbHON CeKyum
232x144 3nemeriTa pasmepom 21x27 MKMZ, ceKuum MaMAaTH
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232x144 anemenTa paamepom 21x21 MKM?, BLIXOQHOIO perucTpa

13 234 snemeHTOB U BBIXOQHOFO YCTpolcTBa. YnpasneHue paboTon
N3C ocywecTBnAeTca MMRynbcamu, BupabaTbBaeMbMM CUMHXPOFeHepa-
TOpPOM, MOCTPoeHHoM Ha UC A1857 /A6/, koTopbie GopMUPYIOTCA

B 2-yposHesbie u lL-yposHespe B dYC wa UE A1058 /A7/. Pabora
N3C-MaTpuubl M 3TUX MUKPOCXEM OMMCaHa B 1/,

HakonneHune anNeKTpUUECKOro 3apafa Ha dneMeHTax CBeTOoUyBCT-
BUTenbHOM 06NacTM MaTpuusl MNPOU3BOAWTCA B TeUeHue ANUTEenbHOCTH
KaApa, ANA 4Yero TaKTUpYWTCA 3NEeKTpoasl cCeKuuM HakonneHua. Bo
BpeMAa Kaaposoro racawero mMnynsca /KM/ ocywecteBnaerca napan-
NenbHLIM NepeHOC HaKOMMEHHLIX 3apAfos, cogepwauux uHbopMaymio
O npefbiayweM Kaape, B ceKuuw xXpaHeHua /namatu/, ANs yero TakTu-
pywTca anekTpopbl obemx cekyuh. [0 OKOHYEHWM MepeHoCa CeKuuA
HaKoONNeHUA HauMHaeT HOBLIA UMK paboThl, a M3 CeKUUM XpaHeHUA
NPOM3BOAMTCA NapanfenbHuit NOCTPOUYHEIM CABWMI 3apAA0OB B BbIXO4-
HOM peruvcTp BO BpeMA CTPOYHLIX racauux wumnynscos /CTU/. B Teue-
HWEe CTPOKW 3apafbl U3 BLIXOAHOFO perncTpa nocnegosaTenbHO CKaHu=
PYwOTCA uUepe3 BHIXOAHOE YCTPONUCTBO BO BHeEwHWM BUAEOYCHNUTENL
/BY/, noctpoeHHuiti Ha UC K1407 YAl /A9/. Nlanee aHanorosuit Buaeo-
curHan nopgaeTcs] ana ouudpposku Ha AUN UC K1107 NB2 /A3/, Ha BXxo-
A€ KOTOpOro BkAueH cornacywowmit BN Ha UC K574 yA1 /A2/. Mpeob-
pasoBaTenk HarpyweH Ha uueepTops WC K531 NH2R /M1, M2/, wumewn-
WMe BbIXOF C OTKPHITHIM KOMANEKTOPOM, 4YTO MNO3BONAET Nerko corna-
coBaTb ero C MarucTpasbio nepenaun AaHHbIX .

HauMeHbWwMI war KBaHTOBaHWA BXOAQHOFMO aHANOroBoro CUMIrHana,
‘paBHuit 7,8 MB, Ha Bxoge npeobpasopaTens obecreumsBaeT cTabunb-
Hoe onopHoe HanpsweHne - 2 B, koTopoe supabaTthBaetcA MC K140
YA7 /A5/ u MOWHBIM BbLICOKOHACTOTHLIM TpaHamucTopoMm KT626 /T5/.
MpeocbpazoBaHue NPOM3BOAUTCA MO TIKTOBOMY MMMNYNbCY, CHOPMMPOBAH-
HOMy OT curHana ynpasnexHua ||| dason peructpa casura.

Fpurrep u OCU nocTtpoeHsl Ha UC K176 NES /M3/, U155 NIA3 /ML/
u K555 NIA3 /M5/. B cxeMe npefycMOTpeH BHBOJL aHanoroBOro BMAEO-
curHana, cmewaHHoro ¢ CI'h m KI'M, gna koHTponAa wHpopmauyuu Ha
BUACOKOHTPOALHOM YCTPONCTBE, peanq3oBaHMHulli Ha TpaH3ucTopax
KT315 /T8, T10, T11, T12/ u K¥361 /T9/.

€ uenbl COKPAWEHUA YMCITAa MCTOUHUKOB MUTEHMA W UX PA3BAIKK
OT BHIEOKOUYACTOTHHEIX nomex nMo uenAam nutaHma 8 NNTK ucnonb3osaHs
BTOPUUHBIE MCTOUHUMKKM nNuTanuAa /+6B, -6B, +5B/’, peanusosaHHbie
Ha WC K140 YB7 /At, Ak, AT0O/ wu TpamsucTopax KT 326 /T1/,

KT 835 /T2/ w KT 928 /T4, T7/. A pAa CHATHMA OFpaHuyesni Ha no-
PAAQK BKIKUEHUR MUTaHKA, UTO MpPUCYlle CxemMam B uerk nNUTaHus
+15 B, skmodeHo pene PCM-1 /P14,

Lns oueHKM NpOCTPaHCTBEHHOIMO pas3peuwleHMA ¥ AMHAMWUUECKOFO
ananasoHa ATK Gwan rposefeHb CTEHOOBLIE UCALTAHWUA C MCMONb30O-
BaHueM “'ToweuMbx!’ MCTOUHMKOB CBeTa, OOpPa30BaHHLIX AMUHHLIMW BO-

6

NIOKOHHO=-ONTUUECKUMI NIUHUAMU
ceaan /BONC/ c nonupoBaHHLI-
MU KOHLaMu auameTpom 0,T mm.
CBeToBON CUrHan perynupye-
MOWM WMHTEHCMBHOCTHKM nogaBan~ .
ca no BONC Ha akpaH, roMme-
WEeHHLIi B TeMHON Kamepe,

Ha KOTopb 6bin HanpasneH
obvekTnB MNTK.,

Ha puc.k4a npuseperHa oc--
uvMnnorpaMMa OT ABYX Toueu-
HbIX UCTOUHUKOB CBeTa-, pac-
MONOMEHHBIX HA PACCTOAHUMU
8 MM apyr oT apyra mo ro-
puaoHTanuM. PasHuya no am-
namMTyae 3TUX ABYX CUIHanos
CBA3aHa C HeGonbwWM cCMewe-
HMEM MCTOUHMKOB MO BepTUKa=-
n. 3TO cMeljeHUe XOpouwo
BuaHo u3 puc.h6, Ha KoToO-
poM mnaobpameHa nocrnegoea-
TENbHOCTb CTPOYHLIX UMMNYJNb-
coB BugeocurHana NTK, rpge
MaKCUMYMbl CUMHaNO8 HaxoOOAT=
CA B cocefHWX CTPOKax.

‘Hanuume faBYx MCTOUHMKOB no3BonAeT onpefenuTb KObOUUMEHT
npeobpasoBaHuna. npeameT-mnaobpakenne /K/. B gaHHOM onbiTe Mbl BU-
amM, uto K = 6, To ecTb Ha ogHy Auerky MN3C npoeuupyeTca nno-
wafgxa pasmepom 0,12x0,16 MMZ. 3TO cooTBeTCTByeT HabnogaeMoMmy
Ha ocuyunnorpamMMe, rge curHan OoT MCTOYHMKA cBeTa AMaMEeTpOoM
0,1 MM Mbl BMAMM MNpaKTUYeCKW B OoAHON sverke. Hebonbwue mmnynb-
ch, Habnipaemble B COCefHUX CTPOKax, yKa3bBaiT Ha cyuecTsoBa-
HUEe He3HaUNTENbHOM HEe3IPDEeKTUBHOCTU NEpeHOCa 3apAAOBHIX MaKeToB
8 N3C-maTpuue. [uHammueckuit guanasoH NTK 8 pexnme 6e3 aBToMma-
TUYECKOro perynupoBaHua ycunenusa /APY/ pasen ~ 10.

Puc. 4 ,

B 3aknoueHue aBTopsl BoipawawT 6narogapHoCTb 3a LEHHble KOH-
cynsTauuu B.A.[posgoBy u 10.[laMmmwy w 3a MoMowbs W yuacTue B 0O6-
cyxaeHuax 10.U.PomaHoBy 1 U.H.flnoBomy.
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HBprlev N.T. et al. . P13—§7—396 i
A Tele —Camera .on the Basis of a, Chatge '
A Coupled ‘Device for the Dlagnostlcs ;

S i6f Charged Particle Beams T .

.
H

T A d1g1ta1 tele-camera, based,onua charge coupied -device|

Ve

'is described. This camera ‘is intended for the dlagnosticsL
o f parameters of charged partlclé beams and is working

in oné measuring system on-llne W1th a computer. Wefpre—
“sent thesholdalnten31t1es for dlfferent niclear beams
startlng from whxch one can’ control beam parameters.

' Ehe investigation has beén performed at ‘the Laboratory
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